PHII-7 inhibits cell growth and induces apoptosis in leukemia cell line K562 as well as its MDR- counterpart K562/A02 through producing reactive oxygen species.
Multidrug resistance (MDR) is a major obstacle that hinders the efficacy of chemotherapy in many human malignancies. PHII-7 is a derivative of indirubin, which was designed and synthesized by our laboratory. Our preliminary work indicated its potent antitumor activities in vitro and in vivo. Furthermore, based on the model of MDR cell line, we found its powerful effects in inhibiting the expression of P-glycoprotein (P-gp) and killing multidrug-resistant (MDR) cells with the detailed mechanism remained to be explored. Reactive oxygen species are known for high reactive activity as they possess unmatched electrons. In this study, we showed that PHII-7 generated equal reactive oxygen species in parental K562 and its counterpart MDR K562/A02 cells. Pre-incubation with thiol antioxidants glutathione or N-acetyl-cysteine(NAC) almost abolished the cytotoxicity of PHII-7. Moreover, NAC abrogated DNA damage, cell cycle arrests and apoptosis induced by PHII-7. Our results collectively indicated that reactive oxygen species production induced by PHII-7 contributed to both apoptosis and cell cycle arrets in MDR K562/A02 cells, thus extending our prior related findings. Notably, JNK phosphorylation was also induced by PHII-7 and pre-incubated of K562/A02 cells with NAC or inhibitor of JNK(SP006125) eliminated P-gp downregulation. Taken together, our results may provide a detailed biochemical basis for further clinical application of PHII-7.